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CHAPTER 8:  ENERGY CONSERVATION CRITERIA

A.      PURPOSE

1.   General.  This chapter establishes standards and minimum criteria to ensure that energy
conserving designs are developed for new construction and major renovation projects for
facilities on DoD installations.  Energy conservation features required in other chapters of this
document will be incorporated into project designs, using appropriated funds, unless Life Cycle
Cost Analysis (LCCA) calculations indicate that other alternatives are more effective.

2.   Renovations.  Major renovation is defined as changes in the functional use of the
building, reconfiguration of interior partitions and reallocation of spaces, changes in the features
of the building envelope and replacement of lighting, HVAC and water heating systems. Unless
programmed and funded to upgrade the facility to new building energy conservation levels,
major renovation projects are exempt from compliance with Energy Use Budget, Active Solar
Analysis and Special Studies requirements stated hereafter. All building components and systems
being renovated or replaced shall comply with their respective energy conservation criteria and
be evaluated using economic criteria provided in the National Institute of Standards and
Technology (NIST) Handbook 135, Energy Prices and Discount Factors for Life Cycle Cost
Analysis.

3.   Minor Repair and/or Replacement. Minor repair and/or replacement of windows,
doors, lighting fixtures, HVAC equipment and water heating equipment in existing systems shall
comply with the energy conservation criteria only to the extent of the items being replaced. Other
portions of the existing system(s) not affected by these replacements are exempt from these
criteria.

B.       GENERAL REQUIREMENTS

1.   References.  Many of the provisions in these criteria, including compliance with the
design energy targets shown in Table 8-1, are mandatory and predicated on Title 10 CFR,
Subpart A, Part 435, "Energy Conservation Voluntary Performance Standards for New
Commercial and Multifamily High Rise Residential Buildings, Mandatory for Federal Buildings,
published January 30, 1989, the Federal Energy Management Improvement Act of 1988, and
Department of Defense Energy Target requirements.

2.   Application.  Occupant comfort and productivity, and other functional requirements of
the building will not be adversely affected by any energy conservation measure.  In the process
of satisfying these functional requirements, designs will include the least complex, life cycle cost
effective, energy conservation measures required to meet the design energy target (DET).

3.   Energy Source Selection.  Energy source selection will be as defined in Chapter 11.
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                4.    Energy Calculation Method

(a)  All energy calculations for any new building that is heated only or heated and/or
air conditioned and exceeds 3000 sq. ft. of gross floor area will be calculated using a professional
industry standard computer program or programs that integrate architectural features with air-
conditioning, heating, lighting, and other energy producing or consuming systems.  These
programs will be capable of simulating the features, systems, and thermal loads used in the
design.  Using established weather data files, the program will perform 8760 hourly calculations.
The Building Load Analysis and Systems Thermodynamics (BLAST), DOE 2.IC and BESA
(Canada) energy analysis programs are recognized by 10 CFR part 435 Subpart A as acceptable
programs for these purposes.  Programs that "condense the weather files and number of
calculations into several “typical” or average days per month or follow modified bin calculation
procedures may be used when the features or complexity of the building design do not demand
the 8760 hourly calculations to give accurate results.

(b)  Energy calculations for buildings not required to use computer programs may be
performed using a computer program as defined above or the Simplified Multiple-Measure
Methods described in Chapter 28, "Energy Estimating Methods” of the ASHRAE, Handbook of
Fundamentals.

5.   Meters.  A utility meter shall be furnished at each building for each utility serving the
building (e.g., steam, high temperature hot water, electricity, natural gas, fuel oil, etc.) in the
normal units of the utility (i.e., kWh, cf, gallons, etc.) to allow determination of energy
consumption.

C.       PROCEDURES FOR THIRTY-FIVE PERCENT DESIGN.  The procedures given below
are required to ensure that designs comply with federal energy conservation criteria and
incorporate functional cost effective energy conservation alternatives.

1.   Compliance.  The design shall comply with all minimum energy conservation
standards that are prescribed in this handbook, guide specifications, and other design criteria.
Thermal transmittance of envelope elements may be based upon the "U" factors contained in
Table 8-4.  These "U" factors are optional except as indicated in the footnotes.

2.   LCCA Calculations.  Computer calculations will be performed using the Life Cycle
Cost In Design (LCCID) computer program or a program determined to be equivalent.  The
energy to be considered will include all known thermal loads including process, ventilation, and
occupant loads.  Operating hours will be those actually anticipated for operation.  Consider and
evaluate the most practical and least complex alternatives required to meet the design energy
budget.  Place emphasis on the use of passive features (e.g., insulation, orientation, etc.) vice
active systems (e.g., beat recovery, co-generation, etc.) to obtain the design energy target.  For
each analysis the least complex alternatives that meet the design energy target at the lowest life
cycle cost (LCC) will be incorporated into the design.
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(a)  All economic analyses will use the fuel price escalation rates published by the
National Institute of Standards and Technology (NIST) for the Industrial Sector in effect on the
date of the study.  Energy analysis tools used with the LCC calculations shall conform to
paragraph B.4 above.

(b)  During periods of rapid change in fuel prices the average local fuel price for the
previous 12 month period should be used in the analysis in lieu of the current contract price.

(c)  In lieu of performing project specific individual economic studies, the designer
may select alternatives on the basis of previous economic analyses or generic studies provided
these studies are applicable to the project under design.

(d)  In all cases, the essential elements of the design selection process including, as a
minimum, the basis for which the list of feasible alternatives was developed and the basis upon
which the various design decisions were reached, will be documented in the design analysis and
retained in the project file.

             3.   Active Solar Analysis

(a)  The economic feasibility of incorporating an active solar domestic water
preheating system will be evaluated using the Solar Feasibility (SOLFEAS) computer program
or one determined to be equivalent.  Economic evaluations of solar space heating and cooling
systems are not justified at this time.  In lieu of a separate SOLFEAS analysis, previous
SOLFEAS analyses for similar facilities, climatic regions and sized systems, updated to current
economic conditions, may be used.  If the SOLFEAS or the generic study indicates the active
solar system to be feasible, the system will be compared to the most life cycle cost effective
design without consideration of the active solar system.

(b)  The Savings to Investment Ratio (SIR) and the discounted payback period will
be calculated.  If the SIR for the active solar system is greater than one it will be included in a
revised design as an optional additive feature.  Additional funds required for the active solar
system will be a separate line item on the concept cost estimate.

             4.   Design Energy Target (DET) Compliance Check

(a)  All new facility designs having a process energy load exceeding 60 percent of
the calculated total peak heating and/or cooling load are exempt from the DET compliance
check.  Process energy load is energy consumed or produced by or in support of functional
processes performed in a building.  Examples of process energy loads are: energy required to
temper outside air for ventilating paint spray booths or kitchen hoods; electrical energy
consumed by personal computers and other non-real property installed
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equipment, or user equipment, and the cooling energy associated therewith; service water heating
for vehicle wash stations; and energy consumed to beat vehicles to space temperature in service
bays.

(b)  The appropriate DET will be determined from Table 8.1 utilizing the weather
regions of Table 8-3 and the facility types of Table 8-5.  A compliance check will be conducted
to verify that the Design Energy Budget (DEB) is within the DET.

(c)  Each design will have a unique calculation performed to determine the DEB
utilizing the fuel conversion factors of Table 8-2.  The expected nonprocess energy consumed for
the health, comfort, and productivity of occupants (such as air-conditioning, heating,
humidification, task and general lighting, ventilation, and service hot water) will be included.
The operating hours will be the “HOURS PER DAY" and “DAYS PER WEEK” values given in
Table 8-1 for the facility type.  Process loads will not be included.  Sensible and latent loads of
people are non-process and will be included.  The annual energy contribution from non-
purchased renewable energy sources, such as from active solar systems, will not be included.

(d)  If the DEB is less than or equal to the DET the design complies with this criteria.
If the DEB exceeds the DET, the design will be revised to incorporate other economically
justified energy conservation measures that may not have been considered before.  The DEB will
then be recalculated.  If the DEB still exceeds the DET a request to waive this criterion will be
forwarded to the appropriate engineering field office for consideration.  A detailed analysis of
the problem complying with the DET will be provided.  The waiver may be granted or further
changes directed in the design to gain compliance.

D.   FINAL DESIGN PROCEDURE.  The LCCA for the 35 percent design will be reviewed and
revised as necessary.  Any energy conservation feature identified during final design and not
addressed in the 35 percent design analysis will be analyzed.  (All re-design costs associated with
incorporating the new feature will be included in the analysis.)  If the new feature is found to be
cost effective, the 35 percent design including LCCA, and calculation of the DEB will be revised
accordingly and the feature incorporated into the design.  If the final design includes the optional
active solar energy domestic hot water preheating system, the advertising documents will include
this feature as a contract additive.  This additive will be awarded in the contract if the funds
requested in the concept estimate have been provided and the feature continues to have an SIR
greater than one as bid.

E.       SPECIAL STUDIES

1.   Photovoltaic.  A photovoltaic power generation study comparing the "baseline" design
with prospective photovoltaic applications will be performed for applicable projects.  Such
projects include cathodic protection of pipelines, cathodic protection of bridges and water
towers, data links, emergency and rescue communications, lighting, load center power, marking
and warning devices, military range monitoring and conditioning equipment,
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